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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electronic camera 
(or an image processing program) in which correction 
processing of image data caused by an imaging lens is 
performed automatically. 

SOLUTION: The electronic camera comprises an imaging 
section generating image data by picking up the image of an 
object being formed on the imaging plane through an imaging 
lens, and a correcting section for correcting limb darkening of 
the imaging lens, or the like, based on the lens information 
concerning limb darkening of the imaging lens. 
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[#fFft#<£>SSB] 

»ffcjS©ffc* hoj i (Dttfem&X'h <9 . 

HirlEH'XflMRM:. «K«f©u>Xjt#©^ftt§8-f-5 
UVXflf«T-fc ►) , 

* 7. 

©'>&< k t-olcH-TS f^XIfSt, ffilESHfegBT- 
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5 -7 r f t SMI * r i: ttft i -f § * * 

MIES^l-VXli, SSf&nlflg&l^XT-fctK 
mifEm^*> 7lc§|#£ix/tmJl5«J£i'VX£«#i§{l 

[ft** i o ] m.B wvx^tf- ur»«ffi±icjg*s 

k t 2 o£J&1-«IEg|S t 

HulEliiESCfi. ll&iEmfl&T*— ^{Cjg-t-^jESr, 

ffijE<D&£MGLX'ft o ZkbteMk-tzm.***?. 
Uk, 

ms.mi&yr'f/i'frh, mmmyt. iftKi, tsxxm 
mmw&n$k. 

[000 1] 

[%9!0Jl-r&SEfir#!F] f?M^ML 

7A^J;«©Silfl:|:It5. 
[00 0 2] 

[0 0 0 3] 

[*Wi95»»UJ:5i:i-*aW] tr-5T% :©J:5 4 
tz 0 t(Otitb^ a— if— «iS^— ^— o— o|;o^t 




(3) 



3 

[0 0 0 4] ^WH^SXci^A-r-te, ^ 

L, 3pa§J*«W:-e**©*liEiSj5cSiifc»*. Bffclc 

fc, *3§93<£>fi&<z>StfM4, m&y*— *<£>*i:iEfi£rif jEK 
£fc #3§W<£>fdirog[ftf4, Bilfe-r— 

[0 0 0 5] 

#it**<E>389!{4TSE<0«fc 5K«j££;rt-5o 
[0006] «is** i » IS*)® i t^lE«ro^0^ti N ft 

LT, ■Ifc^'— **r*riti"6«fc»fc, ft^U-^X^Ji 20 
fflfcftldH-rsi'V'XilMSfcS^T, Bttt^-^WH 

[00 0 7] «IS** 2» IS** 2 {CfE*t<7)#g0J!i4, IS 
**1 KlEit^ft^^fcifc^T, uvXfSf&te, m 

t-^-f--55iPy = '-^T*fc'9, MlEgPfl, PP-T-^icS 

[00 0 8] «IS** 3» IS** 3 tdlE*fe<DSS?J3l4, « 30 
LT, Itf'-^tirttSjWWSi:, *^u>x»ai 

[0009] «is** 4 » is** 4 fcis*o% m 14, IS 
^sjcisicoSrf-^^Kijo^T, u^xrasste, 

^rffiSMEi-SCt^^mt-rSo 40 
[0010] 0?** 5 » IS** 5 fcE*©»9!M:, ft 
«^vXSr^UT»lftffi±t»j«Six5tt^flc|ftS:«« 
LT. Hfftf*— ^Sr^fiKi-«»lft»fc, ftf^u-^Xwjt 
S^i:Kt5i'VXMi:S^VT, B{frr-*tf>it 
iE«*«r*|jE-*-S*|jE»t*r«*.fcr t«r»«i:i"S. 

[ooi i ] «is** 6 » is** 6 ^mm<o&wi*. is 

** 5 fc:|Egc<D«^# p< 5fc*5VT» UVXlf&ft, ft 
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[0012] «IS** 7 » IS** 7 l;ifE«©3§??l4, IS 
** 1 fcv LIS** 6 ro^-f ttri* 1 *ic|s«rom^* > 

[0013] «IS**8» IS** 8 fc:lB*©3S9!H\ ft 
LT, H«l7 f -^«r4*-r5»lftati:, ftJguvXroJl 
Btii/yXflWi. ft{feg|5Tdiy££;h,fcBte7 f -* t 

[0014] «IS** 9 » IS** 9 lZtiM<0&9iti* IS 

** 1 fcv * lis** 8 w^-rtt^ 1 *(-iEttrom^* ^ 
7K*jv>t, ftiJu-^xii, ^ft^i'yXT^o, 
1W^7 $ tbfcft^ u i^X t fflfttifiWSrtTo 

[0015] «is** 1 o » is** 1 0 izmmnmw 

14, ft»u>XSr^LT»«ffi±»c^$ix5»^«:|k 
£«{g>LT, B*5*-* Bfcx- 
^WLT, J5i2ii£ft«jE, ^sSuK^ifuE, IS^feilX^ 

(DflfflSHfettjE, ©SftifcHifjE, {£2pfelK5£«iE, ® 
[0016] «IS** 1 1 » IS** 1 1 tCtoMi 

< t t-otrH-TS U'VXflHRSrK^tti-f-WWlSiWffi 
H^^T-r^^^tLfci^vX^fcS^^T, 

[0 0 1 7] 

i&w<DMm<Dmm iici^^t, is**i 

~1 l^*»*»SI?16«l8SrlftMi--6o HI 114, 

7 1 1 fc.tO'^vt 0 ^. — ^ 3 1 ^r^-ri2IT*fc5„ 111 1 id 

2^g#$tt5o :«uyxi 2tw{4, u^xfl?« 

^^IBig-TS U-^Xrt^^y 1 2 a , *54t/U^X[^(7) 

5 0 ft^uyXl 2©«^CI1 ft^^l 3 

©ftieSj6SiEg$tt-5= ft«3!l^l 3(DtU*»4, A/D 
a?&S51 4*3iOfft^-«! : SgCl 5Sr?>LT, 

[0 0 18] Z(D'<s<. 1 6tCI4, TI5<D*fi)c7!)5^$^ 
5„ 

Q)i/7,TJ±%mm<D$ * 7rtMPU (Micro Processor 
Unit) 1 7 




(4) 



5 

® HJ&X - * t'&mfe-t ZtzZXD**:}) 16a 

m&±& 2 o 

Z>ti#><DK^ — ? ^ — 7. 2 2 

#i3, ^MPU 1 7li, U>X^>- h^iCgit 

bfrfcU^Xilffg^ 1 2 c ^U, 1/yXrtMPU 

12b tf—^m\t^uo Q n^ti * "7 in: 10 

^1 7 a^^it^tt^o :©Hi£^^ y^l 7 a (D^-f 
[0019] l*$£W t (Dttfcmm SIT. ±if> Lfc* 

[0020] m^^i-e(Dm^^t^mwmt<D 

Um£M2 ocmt^o ft*:^9^|5«*^<h**J£ 
1 2 (cm U ««^#SBfi* ^y^MPun fc:»j£ 
fcoV^Ttt* Sft«B»«tt3R?-l 3f::*j-JSU *|IEgPte 30 

i^#«U B»«t#tt, H 1 fc«-rtE** 
#3 2. ^fcte^V-fc: 0 ^ — ^ 3 1 f*9tfV>— K^-r * * t 

[0021] Mrf-tf^i I2lt « 

[002 2] Xfy^Sl : 1^^7l lWl^li- 40 
(2. 3:fcJ:tf«|£u:xXl 2*ffiO»LT, £R 
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[0 0 2 3] ^r^^S 2 : {ff#«L3g& 1 5 ~<£> 

[0 0 2 4] 3 : ^^7^MPU 1 7jj:, 

gfjuvXi 2lOUVXftMPUl 2 b tii«S:fT 

©ffiffc^Oggp^-* 

©Sffi^O^lftiRm^lli-^^-^^-^yUD (h) 

®&&&<DM&mm f 
«) 

[0 0 2 5] ^T77 P S4 : Ht% ^^rtMPU 
1 7 te, ttZE*^ yfl7a (DXj y ^4fcffiS:*J^ 

5 0 ^l^MjE^-t s/^i 7 a a**:7tttsa>j§£\ 

7ftMPUl 7f^f!y^S5l:iffS:9tTtS B — 

[0 0 2 6] ^r^^S 5 : M^EESISB 1 9 te x 

[0 0 2 7] ^fy/S 6 : |B«S^6B 2 0 (i, 
;yXS 3T'#fcl/>Xtf^^, r.C0B«JEtt7 r>f/K^ 

PU1 7tt, «3*^«B«T r -^<Z>*tE«iaSr« k »U 
T\ 1 5fc»«s*rStfTi-So 

[0 0 2 8] ^ts//S 7 : M«*iE8fB 1 8 ft, 

t5 0 roSBPf*— l«^Xi2|:jt»|g 

fifrtBj ^ ru>x#j fcirowpffc) ©ffitfcitm 
^HrsflMRT*>a 0 Bf«*iE«|5 1 8 rcolS^oii 

[0 0 2 9] J£XT\ z.(nmn^—?(D^%&m<D^7LJj 

2ootAl, A 2 i:OffiltlB«Sr«a;tt^*i-H-cfc 

ftBflttTiSS^^^o Sfc, *Sr2(OHtA2dS, 

tt A 2 ±Oli (x2 ,y2) »C*/hffiads*r%x. ^0 ^ 

»/J^ffiWds^- ««® ±(D®^fiS (x , y) {CPJ^-T 5 9! 
^>^da(x,y) f*. 
[SI] 
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da(x 9 y)-- 



Iods 




D2 


(x-x2) 2 + (;y-y2) 2 +D2 2 




*2) 2 +(y-y2) 2 +£>2 2 


IoD2 2 ds 






((x - x2) 2 + (y - y2) 2 + D2 2 ) 2 


• • • [551] 



-r»/Mi«ds' iiWAiiao 

T«b;h,S*:». ««ffi±OW*ffi«(x ( y) Ottilia b 

^C-C, teA2<BJffi«(x2.y2) 
■ (x.y) lAl t*toSffi«(xi.xi)S: 

[f£2] 

fl(x,y)- 



I xl - x + 
^ = y + 



- x + (x2-x) 

D2 K ' 

— (y2-y) 



«2] 



/ 



£#5. Jit_htf>£;a>P>. Sil±rolifil(x,y)ffl| 
5£a(x,y)te s 
1*3] 

/oZ>2 2 



dxldyl 

ix2,y2Y=Ali,d (*%yiy£Al(.(*-xZY*(y-yZy + D2 2 ) 2 

■ ■ ■ [S3] 



#**MB£*3. ®{£1iiES5 1 8 tt, ;© [St 

3] **^#8r*Mtt^&K:J:!!>tt-*U **«>ft 

tI(x,y)C*5lt5^5^a(x,y)?r*65„ (fc*5, « 

*U*J:v\ r©i5l:*«>fc^©i5$a(x, 
y)fc. 1 3*3±t>*ff-§-«Lllgi5 1 5©#«7Bfc» 



£- cos" 



D2 



[0 0 3 0] S^^^- 1 3 <Oj5fa%\mg.iMbt%% 

3<73pj^fi(x.y){r*3ttS^(RjS"Jig«Sxy(£ , <!>)<£> 

Ki] fcfflRifccJ: XeBBiKtr 

30 ^"i"€> 0 
[£SU] 



J(x-x2) 2 



■{y-y2) 2 +D2 2 



ES4] 



4> - cos" 1 



k V(*-*2) 2 +(y-y2) 2 , 



(Jt 2, y 2)o»2 ,L (*i.,i)6eai «x - * 2 ) + (y - y2) 2 + £>2 2 ) 2 

• • • [it 5] 



fcfcS. Z0>3U5Sa(x.y)#. 1 3 

S*b43t«»*i:*S. *i"C. ®{£}f IESB 1 8 fi, r 
W [it 5] fcWWM^ffi^RfflW^ffifciatmu * 
ISO{-t^^(x.y)^joJt?)0JS^a(x.y)^*i?).5c («t 

*j, CfDJ: ^(-^fcfc^S^roe^s^aCx.yXc, itfgsff 



!S^*Ea5 1811 r <D J; 5 A«3t*^* 



(6) 



[0 0 3 1] ^fy/S 8 : UltgMiEgfl 1 8 ft. _hlS 

18ft. w(OffijE^S«rB4fex-^(OKSi--5M*ffifi 

[0 0 3 2] XTvZfS 9 : ®«4fiIEgB 1 8ft. *7 
X — 2 7" — Zf/lsD (h) ^W#t5 0 ZCD^—^^ — y 

(h) 14. Mh&^{fejA0ftKhO£*»bft0> io 

D (h) = (h-h 0) /h 0 

13 5 ft. mftiKH^a^irx— ^x-^/UD (h) £ 

yxrt^^y i 2ai:n, ~(D£ 5 if-^r-^D 

(h) &jftmft£tf»je£tt (»f^t e yhi 

XrtMPUl2blt w^^eyrtH, flUe&ofttjK 
^SitfWEIII^ofcf-^f-^D (h) £ 
Steffi U *^5rtMPUi 7i:uyx*SiLtfiI 20 

[0 0 3 3] 7fy/S10 : MfeftjESfl 1 8 ft. W 
lftf f -^<0#H*ffi«(x f y)O«i«hSr, 
1*6] 

/r-V(^-xc) 2 + (y-yc) 2 ■ ' ■ [it 6] 
[fcfcU (xcycJtt^tttf^SSSIfijtg] 



*rJBl^T#«>5 0 IB&litjESP 1 8 ft. r coiti^h 
^T-^UD (h) ^g^T. 
[*7] 



1+Z>(*) 
*l+£>(/i) 



[5*7] 



30 



[0 0 3 4] ^75//S 1 1 : ®fgi*§iEg&l 8ft. * 

frowns, e £Stf#l-£ 0 40 

[0 0 3 5] XTi//S 12: HI 6 ft. (at 
El 6 Aft. V^^5v/7M/yX^ffiLt7ty»K 

*\ IH6Bft. MogKi/yXi2SrffflLt, 

HI 7 ft. B6 B<0#llB*«*a» 
6£^it*fc^ 0 Z<Dm&, hi' <OHj^{iS(x\y') so 
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Sr. hO' ^IB^{4S(xl ' .y\')\Z&W)1-Z> Z.k\z£ 

fii:B(xr.yr)ft. 

[&8] 



xl' « x 1 



sl-f 
sl-f 



cos a 



-^^cosS-y'sintf 
j1 — / 



[SB] 



^£-cos0-/sin0 



5] 

at?i«,t o \t s i > f <o»-a-«, 

[19] 

f *'-/cos9 



xl'= 
yl' = 



[3C9] 



/cos<9-/sin<9 



-*-rT\ BHttftlEgp 1 8 14, 
K8] t,L<»4 [S9] (r, ^fy/S10f*»fc 
S^MCx' ,y')^AU iSiSiS*0>«»&8MfcLfc 
JffiSffi*(xl • ,yl •) SrB**ffl[^*«>5. 

[0036] ^fy/S13 : M^ffilEgC 1 8 !4, # 
iS*roa«{>LM(xl ' ,yl '){CS^5^T, HHHSroSiEB 
#B*©affl{fc«(xl\yr)tt: 1 fi5.r 
L*>«WBWteftfei*ftv\ *:t-, BfelffjEitt 1 8 ft, 

gfHsdteeroiiijsfflSr, ifi^wasficgcxi • , y i ) (om 

J; 7 ftttjE&S (S 7~S 1 3) (C4 JliflEbt, 31 

[0037]^f?^S14: Bi{§!/E*tgB 1 9 (4. fit 

[0 0 3 8] ^fy/S 1 5 : lE^lf^igB 2 0 (4, ® 
ffcflSI§:77-f/i'fc**y#-K2 IKE*-*"*. WJhro 

[0 0 3 9] [IMlT'o^yA©^] 1118(4, = 

yfi-^ 3 i i'X^xmnztizmm&myn 

[0 0 4 0] ^fy/S3 1 : a V fc°a — * 3 1 14, 
[0041] Xfy7S32 : a V fa — * 3 1 14, 

m , smwk7 7 4 w^v?mt^ isf-^ffiifflrou 




(7) 



11 

ft v 3ytV-^3lli, ffijEMSSrfrfcrfU:, 

[0 0 4 2] 7>7-y-7S> 3 3~S 3 9 : ^>t'a-? 

mzfroo fcfc, mmte®.wiz-z>\,^xte, y^s7 

~S 1 3©±iaillW«r#B-*-5C:4:i: U cr-OWlftW 10 

[0043] jy.±o— aoitif^ic ± 9 , ^711 
[0044] [*sa6»ffio»** if] *mmwmx 

14, iPf-?lcS^5V^Sf WVXroPlltfciOSa 

S„ L^oT, «ia«3tS:EfllHc*liE-i-5r.i:*Sprffi 
tcfrS. 

[o o 4 5] ^mmmxit, m^m^-y 20 

[0 0 4 6] ZbiZ^ *^ff^T-f4, iSiSS^-SrlilE 
Sr i2STifi|gK/«£5o 

[0 0 4 7] Sfc, iiF-*7(7 1 1 -C{4*fIE*-f y^l 
7 a»=J;«9*E*!!.aSr*tJhi-5wi:*st?#5 0 i©» 30 

S„ — 3^t°^ — ^ 3 l{ftiJT'(4, *iIE**aSI<7)J£*I 

[0048] tf*^i K4, mm^vmB 

^•7jp<7i K4, #a#-«ft£ffeu^XKils8«£*frJESL. 

So 

[00 4 9] 3=fc, **ffi^T-|4, (DJSffligcTfrNtlE, 
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l-^S, 

[005 0] £ bCl, *HffiJgliT-{4, MftiR^rofiS 

»^w*a«{iB (xi • . y 1 • ) ks-^v ^x wmm.<omm& 
r t \z& 0 m&£\t*:mt!®>z-z> z. t frxz s c 

[0 0 5 1] ±iEbfc 

(h) , <D«teB#cD3t*iltfS£8, ®«E/££«f, ^itf 
(D&^ttESU i£&*#lti^s„ L7>L&#ib, #3§ 
0^(4, rtv(c|!gs$ttSt>(o-ei4^v\ #j;ti4\ 
/7l l{i!l^f3»»u>Xl 2dic:fi^Lfcu^XW# 
(CO^T(4, fc^U-^Xl 2(i!)7)^efei6T^#i-S^S 

[0 0 5 2] Sfc, Jt^LfcHJSrBffiT*(4, S^XM 7 

1 1 im^mmzmm.L.xmjEmm^fro^iz^^x 

<7>T-(4ftv\, aUgBr«IWBISr«*ffil6-r5fc«> 

*-&nixi>£\,\ z\<Dm&. t^*^7i 

[0 0 5 3] fc*5, _B£LfcHJ£^*iT-l4, Bftv*-# 

s„ bd»L*asf>, #3§^!4, rax^psjesnsfcco-e 

(4ftV\, #J;Uf, tW^7l l^n>tv-^3 1 

#, roister— * £jgij<ow&7*— ^ jEsas^sfij 

[0 0 5 4] ±xELfclll£^ljg^*5V>T, RAW 

K^m^7>^ 7ffiyic^(tT*3< r tas»*Lv\ :©r 

AWt*— *£>!Egrt— KT-(4, u>XtSI;S^<l3E 
<&m*:nt>-F u-vXif^ Straws— ^©»77 

T*(4, r<7)R AWx-^Wili 

^^r-C/K-^vXlt^ds-^^^Tv^c*-^, :»ra 

wf- ^^fflros^a (feiiw^a^ if) icad^t, 

[0 0 5 5] 

[38«<oa*i «§it#gi i » i izmm<om^-A * 

7(4, «^W>-XCJli22«7fet-^-rS^vX1*«(cS-^ 
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Z>Zbi^mzt£Z>„ Ufc^oT, ^--If-^WiES-S: 
[0 0 5 6] «!t3fcJS2» i»*3S2l^|5e<0«^^> 7 

© P S^iJ <t [fa iJ--f y 4 ^MijW^S5r%#- Ufc3E*fc io 

[0 0 5 7] Ot«i|3} M*«3l:BtOtf*^5 

T, H^-^^ftiR^S-MjE-rSo ^(Dtztb, uy 
XtfHglcg^T, ftiK^<Dft-g- 

[0 0 5 8] «»#*4» W#*4 teK*«>«^# * 7 

h 0 j i©MW.*Wt5. m»^> 
X£jgi®Lfc$:^##;#, tefch 0 t^lfe-r^t b Z 

H^{dS<3^r^i«h^^i^h om— gc-rs^ftfc, 

mzmiE-$-z>zk&-zjmtzt£z> 0 30 
[00 5 9] 5 » f*#jg 5 tciEttrom^* * 7 

14, «»uxXwiSifi^{i|M-r5w>'XW«[{cS^v> 

xtt^ics-^^T, m&f— ^i^u.si*jfi^<o^ 

[0 0 6 0] «§t#«6» fS*^6twfE«K»a^^ 7 
(4, u-v-Xflmt Lt, »^<DW^X3fett«5^ia^BJ 40 

iiSiaS^-Sr^feS,, 0iJxl4, zrofU^/S^^ftco-ri? 
tfHB^(oi*fc»4i-tftp«-&v«r*4?)-5r i*s-e#5„ 

[00 6 1] fl«*|7» fll^TCEtOt^ 7 
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2002-190979 



14 



uvX1#$g£r&;o>bj&9ffiL-C, 
[0 0 6 2] «»*3K8» »*3S8JC|E*<0«^-*y7 
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H (*fc(4^feiiKM) o^* s «*S(-SAy-eb* 5 = 

jE) *SH»r*S. Ufc^oT, <D®®»*SteJKffifctt 
o-CttuE«yS«:fT5 r blz£ 9, ifE^A-g-^ffil^fc® 
(t, Sjf*«£M^#5: btf-zfmizttZ. M 
ft4RiiWE*3±U ? ffiF^fei|XllMlE^ov>TI4. £r*>e>fc 

m$s®.&bmm&itii&&mmzmjE-rz> rtm s„ 
[oo65] m *qi 1 1 » ts*« 1 1 ^iB*roHiftto 

fft7r-r>'n^^ffigi:snfcu^x«a^s<5vNr. i®^ 

7 7 ■< flsfoamte?— 9 \zW£t£W£®M*:1&tz\ b & 

^mzt£-& a 

[Ell ] lf*>7 1 i*3J;U«=^t 0 ^ — ^ 3 1 £*=-r 

[H12] «^-73^7i ioibf^srBiM-r«atn.ia-c*> 
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